Application No. 10/087,417 

Reply to Office Action of October 8, 2003 

Page 7 



Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: 

1. (original) An organic light emitting device comprising: 
an anode; 

a hole transporting layer over the anode, wherein the hole transporting layer is doped 
with a phosphorescent material; 

an electron transporting layer over the hole transporting layer, wherein the electron 
transporting layer is doped with the phosphorescent material; and 
a cathode over the electron transporting layer. 

2. (original) The organic light emitting device of claim 1, wherein the organic light 
emitting device emits light in the blue range of the visible spectrum. 

3. (currently amended) The organic light emitting device of claim 1, wherein the hole 
transporting layer comprises a member of the group consisting of 4,4'-bis[W-(l- 
naphthyl)-N-phenyl-amino]biphenyl (a-NPD), N,N'-diphenyl-N 5 N r -bis(3- 
methylpheny)l-l , biphenyl-4,4 , diamine (TPD), 4,4'-bis[N,N , -(3-tolyl)amino]-3,3 l - 
dimethylbiphenyl (M14), 4,4 , ,4"-tris( 30methylphcnylphenylamino 3^ 
methvlphenvlphenvlamino ^triphenvlamine (MTDATA), 4,4'-bis[N,N'-(3- 
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tolyl)amino]-3,3'-dimethylbiphenyl (HMTPD), and S^'-Dimethyl-A^^^^-tetra- 
/?-tolyl-biphenyl-4,4'-diamine (R854). 

4. (original) The organic light emitting device of claim 1, wherein the electron 
transporting layer comprises a member of the group consisting of an oxadiazole, an 
oxadiazole derivative, a phenanthroline, a substituted benzoxazole, an un-substituted 
benzoxazole, a substituted benzthiazole, and an un-substituted benzthiazole 
compound. 

5. (original) The organic light emitting device of claim 1, wherein the electron 
transporting layer comprises a member of the group consisting of 1,3-bis (N,N-t- 
butyl-phenyl)- 1 ,3,4-oxadiazole (OXD-7), 2,9-dimethyl-4,7-diphenyl- 1,10- 
phenanthroline (bathocuproine or BCP), a BCP derivative, and 3-phenyl-4-(l'- 
naphthyl)-5 -phenyl- 1 ,2,4-triazole (TAZ). 

6. (original) The organic light emitting device of claim 1, wherein the phosphorescent 
material comprises a member of the group consisting of Platinum(II) (2- 
phenylpyridinato-N,C 2 ) (acetyl acetonate) [Pt(ppy)(acac)] 5 Platinum(II) (2-(p- 
tolyl)pyridinato-N,C 2 ) (acetyl acetonate) [Pt(tpy)(acac)] ? Platinum(II) (7,8- 
benzoqionolinato-N,C 3 ) (acetyl acetonate) [Pt(bzq)(acac)], Platinum(II) (2-(2 , -(4',5 f - 
benzothienyl)pyridinato-N,C 3 ) (acetyl acetonate) [Pt(btp)(acac)] ? Platinum (II) (2- 
(4' 5 6'-difluorophenyl)pyridinato-N,C 2 ) (acetyl acetonate) [Pt(4,6-F 2 ppy)(acac)], 
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Platinum(II) (2-(4 t ? 5 l -difluorophenyl)pyridinato-N,C 2 ) (acetyl acetonate) [Pt(4,5- 
F 2 ppy)(acac)], Platinum(II) (2-(4\5'-difluorophenyl)pyridinato-N, C 2 ) (2-picolinato) 
[Pt(4,5-F 2 ppy)(pico)], and Iridium (2-(4\6'-difluorophenyl)pyridinato-N,C 2 ) (2- 
picolinato) [Ir(4,6-F 2 ppy)(pico)] . 

7. (original) The organic light emitting device of claim 1, wherein the cathode 
comprises a member of the group consisting of magnesium silver and a magnesium 
silver alloy, and the anode comprises indium tin oxide (ITO). 

8. (original) An electronic device incorporating the organic light emitting device of 
claim 1 , the electronic device selected from the group consisting of a billboard, a sign, 
a computer monitor, a vehicle, a telecommunications device, a telephone, a printer, a 
television, a large area wall screen, a theater screen and a stadium screen. 

9. (original) An organic light emitting device comprising: 
an anode; 

a first hole transporting layer over the anode; 

a second hole transporting layer over the first hole transporting layer, wherein the 

second hole transporting layer is doped with a phosphorescent material; 

a first electron transporting layer over the second hole transporting layer, wherein the 

first electron transporting layer is doped with the phosphorescent material; 

a second electron transporting layer over the first electron transporting layer; and 

NY01 654080 v 1 



Application No. 10/087,417 

Reply to Office Action of October 8, 2003 

Page 10 



a cathode over the second electron transporting layer. 

10. (original) The organic light emitting device of claim 9, wherein the organic light 
emitting device emits light in the blue range of the visible spectrum. 

1 1 . (currently amended) The organic light emitting device of claim 9, wherein the first 
hole transporting layer comprises a member of the group consisting of 4,4'-bis(7V-(l- 
naphthyl)-N-phenyl-amino]biphenyl (a-NPD), N,N'-diphenyl-N,N'-bis(3- 
methylpheny)l-l'biphenyl-4,4'diamine (TPD), 4,4 t -bis[N,NH3-tolyl)amino]-3,3'- 
dimethylbiphenyl (Ml 4), 4 3 4' ? 4""tris( 30methylph e nylphenylaiiiino 3^ 
methvlphenvlphenvlamino )triphenvlamine (MTDATA), 4,4'-bis[N,N'-(3- 
tolyl)amino]-3,3'-dimethylbiphenyl (HMTPD), and S^'-Dimethyl-A^^X^'-tetra- 
/?-tolyl-biphenyl-4,4'-diamine (R854), and wherein the second hole transporting layer 
comprises a member of the group consisting of 4,4 , -bis[N-(l-naphthyl)-A r -phenyl- 
amino]biphenyl (a-NPD), N,N , -diphenyl-N,N-bis(3-methylpheny)l-rbiphenyl- 
4,4 , diamine (TPD), 4,4'-bis[N,N , -(3-tolyl)amino]-3,3 f - dimethylbiphenyl (M14), 
4,4 l ,4 n -tris( 30mcthylphcnylphcnylamino 3-methvlphenvlphenylamino )triphenylamine 
(MTDATA), 4,4'-bis[N,N , -(3-tolyl)amino]-3,3'-dimethylbiphenyl (HMTPD), and 
3,3'-Dimethyl-A^,A/^ (R854). 

12. (original) The organic light emitting device of claim 9, wherein the first hole 
transporting layer has an IP energy not more than about 0.7 eV greater than the IP 
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energy of the anode. 

13. (original) The organic light emitting device of claim 12, wherein the first hole 
transporting layer has an IP energy not more than about 0.5 eV greater than the IP 
energy of the anode. 

14. (original) The organic light emitting device of claim 9, wherein the first electron 
transporting layer comprises a member of the group consisting of an oxadiazole, an 
oxadiazole derivative, a phenanthroline, a substituted benzoxazole, an un-substituted 
benzoxazole, a substituted benzthiazole, and an un-substituted benzthiazole 
compound, and wherein the second electron transporting layer comprises a member of 
the group consisting of tris-(8-hydroxyquinoline)aluminum (Alq 3 ) and a 
phthalocyanine compound. 

15. (original) The organic light emitting device of claim 9, wherein the first electron 
transporting layer comprises a member of the group consisting of 1,3-bis (N,N-t- 
butyl-phenyl)- 1 ,3,4-oxadiazole (OXD-7), 2,9-dimethyl-4,7-diphenyl- 1,10- 
phenanthroline (bathocuproine or BCP), a BCP derivative, and 3-phenyl-4-(r- 
naphthyl)-5-phenyl-l,2 5 4-triazole (TAZ), and wherein the second electron transporting 
layer comprises copper phthalocyanine (CuPc). 

16. (original) The organic light emitting device of claim 9, wherein the phosphorescent 
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material comprises a member of the group consisting of Platinum(II) (2- 
phenylpyridinato-N,C 2 ) (acetyl acetonate) [Pt(ppy)(acac)], Platinum(II) (2-(p- 
tolyl)pyridinato-N,C 2 ) (acetyl acetonate) [Pt(tpy)(acac)], Platinum(II) (7,8- 
benzoqionolinato-N,C 3 ) (acetyl acetonate) [Pt(bzq)(acac)] 5 Platinum(II) (2-(2 , -(4 , 5 5 t - 
benzothienyl)pyridinato-N,C 3 ) (acetyl acetonate) [Pt(btp)(acac)], Platinum(II) (2- 
(4 , 3 6 , -difluorophenyl)pyridinato-N 5 C 2 ) (acetyl acetonate) [Pt(4,6-F 2 ppy)(acac)], 
Platinum(II) (2-(4 , ,5'-difluorophenyl)pyridinato-N ? C 2 ) (acetyl acetonate) [Pt(4,5- 
F 2 ppy)(acac)], Platinum(II) (2-(4 f ,5'-difluorophenyl)pyridinato-N, C 2 ) (2-picolinato) 
[Pt(4,5-F 2 ppy)(pico)], and Iridium (2-(4 , ,6 , -difluorophenyl)pyridinato-N ? C 2 ) (2- 
picolinato) [Ir(4 ? 6-F 2 ppy)(pico)] . 

17. (original) The organic light emitting device of claim 9, wherein the cathode 
comprises a member of the group consisting of magnesium silver and a magnesium 
silver alloy, and the anode comprises indium tin oxide (ITO). 

18. (original) An electronic device incorporating the organic light emitting device of 
claim 9, the electronic device selected from the group consisting of a billboard, a sign, 
a computer monitor, a vehicle, a telecommunications device, a telephone, a printer, a 
television, a large area wall screen, a theater screen and a stadium screen. 

19. (original) An organic light emitting device comprising: 
a substrate; 
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an anode over the substrate; 

a first hole transporting layer over the anode; 

a second hole transporting layer over the first hole transporting layer, wherein the 

second hole transporting layer is doped with a phosphorescent material; 

a first electron transporting layer over the second hole transporting layer, wherein the 

first electron transporting layer is doped with the phosphorescent material; 

a second electron transporting layer over the first electron transporting layer; and 

a cathode over the second electron transporting layer. 

20. (original) The organic light emitting device of claim 19, wherein the organic light 
emitting device emits light in the blue range of the visible spectrum. 

21. (currently amended) The organic light emitting device of claim 19, wherein the first 
hole transporting layer comprises a member of the group consisting of 4,4'-bis[Af-(l- 
naphthyl)-N-phenyl-amino]biphenyl (a-NPD), N,N'-diphenyl-N,N'-bis(3 - 
methylpheny)l-l'biphenyl-4,4'diamine (TPD), 4,4 , -bis[N,N , -(3-tolyl)amino]-3,3'- 
dimethylbiphenyl (Ml 4), 4,4',4"-tris( 3 Omethy lpheny Iph e ny lamino 3z 
methvlphenvlphenvlamino )triphenvlamine (MTDATA), 4,4'-bis[N,N'-(3- 
tolyl)amino]-3,3'-dimethylbiphenyl (HMTPD), and S^'-Dimethyl-A^^^'X-tetra- 
/?-tolyl-biphenyl-4,4'-diamine (R854), and wherein the second hole transporting layer 
comprises a member of the group consisting of 4,4'-bis[Af-(l-naphthyl)-A r -phenyl- 
aminojbiphenyl (a-NPD), N,N -diphenyl-N,N -bis(3-methylpheny)l-rbiphenyl- 
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4,4'diamine (TPD), 4,4 , -bis[N ? N , -(3-tolyl)amino]-3 5 3 - dimethylbiphenyl (Ml 4), 
4 ? 4' ? 4"-tris( 30mcthylph e nylphenylaiiiino 3-methvlphenylphenvlamino )triphenylamine 
(MTDATA), 4 ? 4 , -bis|>I 5 N'-(3-tolyl)amino]-3 ? 3'-dimethylbiphenyl (HMTPD), and 
3,3'-Dimethyl-A^,A^A^-^^ (R854). 

22. (original) The organic light emitting device of claim 19, wherein the first hole 
transporting layer has an IP energy not more than about 0.7 eV greater than the IP 
energy of the anode. 

23. (original) The organic light emitting device of claim 22, wherein the first hole 
transporting layer has an IP energy not more than about 0.5 eV greater than the IP 
energy of the anode. 

24. (original) The organic light emitting device of claim 19, wherein the first electron 
transporting layer comprises a member of the group consisting of an oxadiazole, an 
oxadiazole derivative, a phenanthroline, a substituted benzoxazole, an un-substituted 
benzoxazole, a substituted benzthiazole, and an un-substituted benzthiazole 
compound, and wherein the second electron transporting layer comprises a member of 
the group consisting of tris-(8-hydroxyquinoline)aluminum (Alq 3 ) and a 
phthalocyanine compound. 
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transporting layer comprises a member of the group consisting of 1,3 -bis (N,N-t- 
butyl-phenyl)- 1 ,3,4-oxadiazole (OXD-7), 2,9-dimethyl-4,7-diphenyl- 1,10- 
phenanthroline (bathocuproine or BCP), a BCP derivative, and 3-phenyl-4-(l'- 
naphthyl)-5-phenyl-l,2,4-triazole (TAZ), and wherein the second electron transporting 
layer comprises copper phthalocyanine (CuPc). 

26. (original) The organic light emitting device of claim 19, wherein the phosphorescent 
material comprises a member of the group consisting of Platinum(II) (2- 
phenylpyridinato-N,C 2 ) (acetyl acetonate) [Pt(ppy)(acac)] ? Platinum(II) (2-(p- 
tolyl)pyridinato-N,C 2 ) (acetyl acetonate) [Pt(tpy)(acac)] ? Platinum(II) (7,8- 
benzoqionolinato-N,C 3 ) (acetyl acetonate) [Pt(bzq)(acac)], Platinum(II) (2-(2'-(4\5- 
benzothienyl)pyridinato-N,C 3 ) (acetyl acetonate) [Pt(btp)(acac)], Platinum(II) (2- 
(4 , ,6'-difluorophenyl)pyridinato-N,C 2 ) (acetyl acetonate) [Pt(4,6-F 2 ppy)(acac)], 
Platinum(II) (2-(4 , ,5 -difluorophenyl)pyridinato-N,C 2 ) (acetyl acetonate) [Pt(4,5- 
F 2 ppy)(acac)] ? Platinum(II) (2-(4 , ,5'-difluorophenyl)pyridinato-N, C 2 ) (2-picolinato) 
[Pt(4,5-F 2 ppy)(pico)], and Iridium (2-(4',6 , -difluorophenyl)pyridinato-N,C 2 ) (2- 
picolinato) [Ir(4,6-F 2 ppy)(pico)] . 

27. (original) The organic light emitting device of claim 19, wherein the cathode 
comprises a member of the group consisting of magnesium silver and a magnesium 
silver alloy, and the anode comprises indium tin oxide (ITO). 
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28. (original) The organic light emitting device of claim 19, wherein the substrate 
comprises a member of the group consisting of plastic, metal and glass. 

29. (original) The organic light emitting device of claim 19, wherein the substrate is 
substantially transparent. 

30. (original) The organic light emitting device of claim 19, wherein the substrate is 
opaque, and the cathode is transparent. 

3 1 . (original) An electronic device incorporating the organic light emitting device of 
claim 19, the electronic device selected from the group consisting of a billboard, a 
sign, a computer monitor, a vehicle, a telecommunications device, a telephone, a 
printer, a television, a large area wall screen, a theater screen and a stadium screen. 

32. (original) An organic light emitting device comprising: 
a substrate; 

a cathode over the substrate; 

a first electron transporting layer over the cathode; 

a second electron transporting layer over the first electron transporting layer, wherein 
the second electron transporting layer is doped with a phosphorescent material; 
a first hole transporting layer over the second electron transporting layer, wherein the 
first hole transporting layer is doped with the phosphorescent material; 
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a second hole transporting layer over the first hole transporting layer; and 
an anode over the second hole transporting layer. 

33. (original) The organic light emitting device of claim 32, wherein the organic light 
emitting device emits light in the blue range of the visible spectrum. 

34. (currently amended) The organic light emitting device of claim 32, wherein the first 
hole transporting layer comprises a member of the group consisting of 4,4'-bis[W-(l- 
naphthyl)-7V-phenyl-amino]biphenyl (a-NPD), N,N'-diphenyl-N,N'-bis(3- 
methylpheny)l-l'biphenyl-4 5 4 , diamine (TPD), 4,4 , -bis[N ? N , -(3-tolyl)amino]-3 3 3'- 
dimethylbiphenyl (Ml 4), 4,4',4"-tris( 3 Omethylphenylphcnylamino 3^ 
methvlphenvlphenylamino )triphenylamine (MTDATA), 4,4'-bis[N,N'-(3- 
tolyl)amino]-3,3'-dimethylbiphenyl (HMTPD), and S^'-Dimethyl-A^^^'^-tetra- 
/?-tolyl-biphenyl-4,4'-diamine (R854), and wherein the second hole transporting layer 
comprises a member of the group consisting of 4,4'-bis[Af-(l-naphthyl)-Af-phenyl- 
amino]biphenyl (a-NPD), N,N t -diphenyl-N,N'-bis(3-methylpheny)l-rbiphenyl- 
4,4'diamine (TPD), 4,4 , -bis[N,N , -(3-tolyl)amino]-3,3 f - dimethylbiphenyl (M14), 
4,4 r ,4 ,, "tris( 30methyl p h e nylph e nylamino 3-methvlphenvlphenvlamino )triphenvlamine 
(MTDATA), 4,4 , -bis[N,N , -(3-tolyl)amino]-3,3 '-dimethylbiphenyl (HMTPD), and 
S^-Dimethyl-A^A^',^ (R854). 

35. (original) The organic light emitting device of claim 32, wherein the second hole 
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transporting layer has an IP energy not more than about 0.7 eV greater than the IP 
energy of the anode. 

36. (original) The organic light emitting device of claim 35, wherein the second hole 
transporting layer has an IP energy not more than about 0.5 eV greater than the IP 
energy of the anode. 

37. (original) The organic light emitting device of claim 32, wherein the second electron 
transporting layer comprises a member of the group consisting of an oxadiazole, an 
oxadiazole derivative, a phenanthroline, a substituted benzoxazole, an un-substituted 
benzoxazole, a substituted benzthiazole, and an un-substituted benzthiazole 
compound, and wherein the first electron transporting layer comprises a member of 
the group consisting of tris-(8-hydroxyquinoline)aluminum (Alq 3 ) and a 
phthalocyanine compound. 

38. (original) The organic light emitting device of claim 32, wherein the second electron 
transporting layer comprises a member of the group consisting of 1,3-bis (N,N-t- 
butyl-phenyl)- 1 ,3,4-oxadiazole (OXD-7), 2,9-dimethyl-4,7-diphenyl- 1,10- 
phenanthroline (bathocuproine or BCP), a BCP derivative, and 3-phenyl-4-(T- 
naphthyl)-5-phenyl-l,2,4-triazole (TAZ), and wherein the first electron transporting 
layer comprises copper phthalocyanine (CuPc). 
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39. (original) The organic light emitting device of claim 32, wherein the phosphorescent 
material comprises a member of the group consisting of Platinum(II) (2- 
phenylpyridinato-N,C 2 ) (acetyl acetonate) [Pt(ppy)(acac)], Platinum(II) (2-(p- 
tolyl)pyridinato-N,C 2 ) (acetyl acetonate) [Pt(tpy)(acac)], Platinum(II) (7,8- 
benzoqionolinato-N,C 3 ') (acetyl acetonate) [Pt(bzq)(acac)], Platinum(II) (2-(2'-(4',5'- 
benzothienyl)pyridinato-N,C 3 ) (acetyl acetonate) [Pt(btp)(acac)], Platinum(II) (2- 
(4',6 , -difluorophenyl)p>Tidinato-N,C 2 ) (acetyl acetonate) [Pt(4,6-F 2 ppy)(acac)], 
Platinum(II) (2-(4' 5 5 t -difluorophenyl)pyridinato-N,C 2 ) (acetyl acetonate) [Pt(4,5- 
F 2 ppy)(acac)], Platinum(II) (2-(4 ? ? 5'-difluorophenyl)pyridinato-N, C 2 ) (2-picolinato) 
[Pt(4,5-F 2 ppy)(pico)] 5 and Iridium (2-(4 , ,6 f -difluorophenyl)pyridinato-N 5 C 2 ) (2- 
picolinato) [Ir(4 ? 6-F 2 ppy)(pico)] . 

40. (original) The organic light emitting device of claim 32, wherein the cathode 
comprises a member of the group consisting of magnesium silver and a magnesium 
silver alloy, and the anode comprises indium tin oxide (ITO). 

41 . (original) The organic light emitting device of claim 32, wherein the substrate 
comprises a member of the group consisting of plastic, metal and glass. 

42. (original) The organic light emitting device of claim 32, wherein the substrate is 
substantially transparent. 
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43. (original) The organic light emitting device of claim 32, wherein the substrate is 
opaque, and the anode is transparent. 

44. (original) An electronic device incorporating the organic light emitting device of 
claim 32, the electronic device selected from the group consisting of a billboard, a 
sign, a computer monitor, a vehicle, a telecommunications device, a telephone, a 
printer, a television, a large area wall screen, a theater screen and a stadium screen. 
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Amendments to the Drawings: 

The attached three sheets of drawings include additional Figures 3-5. These sheets are to be 
added to the original two sheets showing Figures 1 and 2. 

Attachment: Additional sheets 3, 4, 5 
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